Androgen-responsive and nonresponsive prostate cancer cells present a distinct glycolytic metabolism profile.
Prostate cancer (PCa) progresses from an early stage, confined to prostate, to a more aggressive metastasized cancer related with loss of androgen responsiveness. Although, it has been recognized that PCa cells have unique metabolic features, their glycolytic profile in androgen-dependent and androgen-independent stages of disease is much less known. Hence, the main purpose of this study was to compare glucose metabolism in androgen-responsive (LNCaP) and androgen-nonresponsive (PC3) PCa cells. Cell culture medium was collected and differences in glucose consumption and, lactate and alanine production were measured using Proton Nuclear Magnetic Resonance ((1)H NMR) spectra analysis. The mRNA and protein expression of glucose transporters (GLUT1 and GLUT3), phosphofructokinase 1 (PFK1), lactate dehydrogenase (LDH) and monocarboxylate transporter (MCT4) were determined by real-time PCR and Western Blot, respectively. The obtained results demonstrate that androgen-responsive (LNCaP) and androgen-nonresponsive (PC3) cells consumed similar amounts of glucose, whereas PC3 cells present higher lactate production. This increase in lactate production was concomitant with higher levels of MCT4 protein, increased LDH activity and higher lactate/alanine ratio, also suggesting increased levels of oxidative stress in PC3 cells. However, protein levels of LDH, associated with lactate metabolism, and GLUT3, involved in glucose uptake, were decreased in PC3 comparatively with LNCaP. Androgen-responsive and nonresponsive PCa cells present distinct glycolytic metabolism profiles, which suggest that targeting LDH and MCT4 metabolic pathways may be an important step for the development of new diagnostic and therapeutic strategies in the different stages of PCa.